University then were. There we began a happy friendship which lasted till the end of his life, though in his later years his tragic illness and the intervening distance made any contact with one another impossible.
He was a splendid teacher and greatly appreciated by his students at King's College, many of whom have told me how greatly they profited by attending his lectures. Like other mathematical geniuses he was apt to get absorbed in some problem when he ought to have been thinking of the lecture he had to deliver and I occasionally received a telephone message from him asking me to apologize to a class, which both he and I taught, for his lateness. One day one of these young men said to me that they did not mind his lateness, since they got so much from him even during half an hour.
Nicholson's published work deals with a great variety of subjects and indeed the appended list of publications is probably incomplete. No doubt his most important contribution to science was the consequence of his study of certain nebular and coronal spectra. It was this work which gave the first impetus to the investigation of the extra-nuclear structure of atoms and which suggested the main features of the advances made later by Bohr and his successors. His earliest publication on the coronal spectrum that is known to me appeared in the Monthly Notices of the Royal Astronomical Society in 1910, so that his notion of an atom as consisting of a massive, but small, charged nucleus with planetary electrons could not have been derived from Ruther ford's experiments on the scattering of a particles. This picture does indeed appear to have been proposed by Nagaoka (Phil. Mag. March 1904) and I myself heard it proposed by H. A. Wilson in his inaugural lecture at King's College, London, in 1906. Nicholson would however appear to have been the earliest to apply such atomic models with success and actually to predict the wave-lengths of spectral lines before they had actually been observed! . , He found it possible to ascribe many lines of previously unknown origin in the spectrum of the solar corona to a set of states of atoms of simple electrical constitution, by laying down that the angular momentum of the atom could only have certain discrete values. He was led to this by finding that the energy of his hypothetical atom, protofluorine, in a particular state was almost exactly 25 times what he called Planck s unit, i.e. 25 , v being the frequency of revolution (Mon. Not. Roy. Astr. Soc. 72, 679). Reflecting about this he writes, 'If therefore the constant, , of Planck has, as Sommerfeld has suggested, an atomic significance it may mean that the angular momen tum of an atom can only rise and fall by discrete amounts when electrons leave or return.' These discrete changes in angular momentum he realized later were integral multiples of A/2 it. Bohr never seemed to like this way of introducing Planck's constant and in his original theory of the hydrogen spectrum, which he ascribed to an atom consisting of a central nucleus and a single electron travelling round it in a circular orbit, he introduced Planck s h by equating the kinetic energy of the electron to 1/2 nhco (o» being the frequency of revolution of the electron in its orbit). The idea which prompted this choice is that it is the expression for the kinetic energy of one of Planck's oscillators. It is of course equivalent to equating the angular momentum of the revolving electron to nh^rr. Nicholson's study of the coronal spectrum led him to the conclusion that the cube roots of the wave-lengths of successive lines should be in arithmetical progression and the already observed lines, A =3534-5, A =4359 and A =5303-3 indicated the common difference of the successive values of A1 * to be 1 -103. This of course suggested a line corresponding to A1/3 equal to 18*542, i.e. a line of wave-length A =6374-8. The existence of this line was predicted by Nicholson and some time later a strong line at A=6374-6 was discovered by Deslandres and Carrasco in an eclipse expedition. This was all the more remarkable since I believe that this part of the coronal spectrum is, apart from this line, practically empty.
He imagined the atom, to which he ascribed the coronal spectrum, to consist of a central nucleus with five electrons travelling round it on the same circle. He called it protofluorine. It has in fact some resemblance to a fluorine atom since this latter is now known to have five electrons of the 22 type (in Bohr's nomenclature). I do not know what atom is now believed to be the source of the coronal spectrum studied by Nicholson. It may be added that he correctly regarded the coronal and nebular spectra which he investi gated as what he termed 'resonance' spectra-i.e. spectra excited by some type of intense radiation outside the atom in question.
Nicholson's theory of certain spectra of nebular origin is, I think, even more interesting than that of the coronal spectrum-and it may be stated parenthetically that 'nebular' refers to nebulae within the galaxy. I under stand that the spectral lines in which he was interested are now believed to be due to doubly ionized oxygen-ionized by the radiation from a very hot star within or in the neighbourhood of the nebula. Nicholson ascribed them to a hypothetical element which he called nebulium. He thought of it as a charged central nucleus round which four electrons revolved on the same circle. It is indeed very like doubly ionized oxygen since we may regard this latter as consisting of a 'nucleus' made up of what is usually called the nucleus together with the very stable system of two K electrons, net charge 6 with the four L electrons corresponding to the four electrons of Nicholson's nebulium. He was able to give a rational account of the nebular spectra and to predict some of the lines and their wave-lengths before they were actually observed, just as in the case of the coronal spectrum. The line A =4353 was predicted in his paper on the spectrum of nebulium {Mon. Not. Roy. Astr. Soc. 72, November 1911) .
The discovery, by one of his colleagues, of the quantum conditions, < j > pidqin j i , was partly due to Nicholson's angular momentum discovery and especially to his inspiring influence {Phil.
June 1915) and I remember the enthusiasm with which he received the suggestion that pi should be replaced by 77$ = p i-\-eAi,where A{ is the c potential {Proc. Roy. Soc. A, 102 (1921).
Nicholson collaborated with T. R. Merton, now Sir Thomas Merton, F.R.S., then Lecturer in Spectroscopy at King's College, London, in two pieces of spectroscopic work. The earlier of these was on the distribution of intensity in broadened spectral lines. Their method involved the use of a neutral tinted wedge. Quantitative measurements were made on the hydrogen a line by this method. The broadening was caused by condensed discharges through the gas at high pressure. They found it to be symmetrical and concluded that this line had more than one component, since the broadening appeared to be due to electrical resolution.
The other piece of spectroscopic work was concerned with intensity relations in the spectrum of helium. Nicholson's peculiar interest in this later work is indicated in a sentence near the beginning '. . . for the elucidation of the main problems of astrophysics the relative intensities of spectral lines may assume an importance scarcely inferior to that of a precise knowledge of theii wave-lengths'. He is thinking, of course, of the physical and especially electrical conditions in celestial bodies and nebulae.
Nicholson There was one daughter of the marriage, which was dissolved in 1938. He was an inspiring colleague and a good and unselfish friend who appeared to rejoice in the progress and discoveries of his colleagues just as much as if they were his own.
I shall never forget a meeting of the Royal Astronomical Society to which Nicholson invited Professor Arnold Sommerfeld and myself. Sommerfeld was asked to address the meeting and gave a brief outline of the quantum theory as it was at that time, before the inception of wave-mechanics.
